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(54) RESIST MATERIAL AND PATTERN FORMING METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a resist material sensitive to 
ArF excimer laser light, excellent in sensitivity and resolution, 
advantageous even to etching because film thickness can be 
increased and capable of easily forming a fine pattern perpendicular to 
a substrate. 



SOLUTION: In the resist material containing a base resin, an acid 
generating agent and a solvent, the acid generating agent contains a 
compound of formula (1) and/or a compound of formula (2). In the 
formulae, R1 and R2 are the same or different and are each F or a 
1-1 0C fluorinated alkyl; (a) is an integer of 0-5; (b) is an integer of 0-5; 
and a+b=1-10. 
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[0 0 2 6] R 106 f^**l~8<Di«««,-«««X 

^4^oT/i-^r/i-SXfi^^^:6'-2 oog&£*t-c^ 

R 1 * 07 -R U6 rtc**t-p*uttSc»ak* 

«0^k**S*^U. ^n^/u 

^y^dfcT/WX, n-^/H, sec-r/fvP 
S, t e r t — t e r t — n — < 

n ~^^->^S x n -7 ^ 

Ss v'^P^yf/V^f/l'l, n^*$//k?i*yl' 

VtDigfittJt ^<S*X(iS^07/^/vS, Ztibnfc 

7/vp^^/^/uSv t^ys, r^/Sx r/^ 

^/w^3E«{c»«l*ttfct>o4:«^-e#$ 0 R W7 
-R L16 tt£v>^9l*r«*U-CV^Tt J:< (M^rf, R 
107 h R 108 x R W7 <^ R 1 - 09 , R 108 <i! R L1 ° , K 109 tK 

L10 ^ R Lll ^ R L12 x R L13 tK U4 > 

— 1 5 0^xoJ^T*^A/T*t>J:V>2ffi(D^l: 

l«*l^t>^>*«:«l^"C#S, ^fc, R 
lot _ R u6 tiiw^s^jiifc^i-st^Bii-cW^^ 

WT tR 109 > R 109 c^R U5 . R U3 i:R L15 0 
[0 0 2 7] ±SB5£ (Ll) -?7f;£tbZ>8L^7£m<Do 

[0 0 2 8] 

Ubio] 
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I 
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(CH2) 2 
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CH 3 
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T 



-O— (CH2»2— CH 3 



[0029] _hiE5£ (Li) -e^$tt5»^SSo5 

-2 — C/WS. Z — tf/VT h7t KP7?y- 2 — r 

h7t KotT9^-2— </^X*^«^"tf#6. 
[0 0 3 0] -Lfa* (L2) C5it^FSfe^aSfcUTtt, * 
frftlCJ* t e r t ~*7 b*is#Mt—*&+ t e r t - 

1, 1 - v?x^^o tVl/t^^/U#-/WS, 
1 ^xf/Vv'^ P ^ y f/Wt^r v^^/U^x/l/S, 1 — 

Ss 1 -3c h ^^x h ^ri/jj/l'tf^/UJ 2 
h7fc Kp ey^^r^/l'^^f/i'X, 2 



h7t KP77 -/U*3cis$/l>7$~/U* <?/},W$&Wp 

30 

[00 3 1] J:E5£ (L 3) <£>B£F^££ M? 

^<W/k i-n-/pe^>^p^yf/K l-^fy 

/K 1 ~ s e c —y^/Uis? u^V^vK 1 fvl'V' 
^n^3rv'/K 1 — J^/W->^ a^^f->/K 3— y-^/V 
- 1 n^^V-3 — ( /K 1 — i/ 

*c<V^-3->f/K 3~;*^vl<— 1 — U'v^f 
-fe^- 3 — f/K 3— ce.^-/V— 1 — S^n^^f-fe^— 3 
40 -> f;i/«^Tt?#5o 

[0 0 3 2] ±155$; (L4) Oifc5F5fcft*i:L-C«t, A 

[0 0 3 3] 
Htl 1] 



60 
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ih) i&) ifc ) iP ) 




[0 0 3 4] (L5) ^S^SItUfi, Mr 

[ffcl 2] 




[0 0 3 5] R 015 (OSfcTScSa^HRr/V-^/U 

m. h y r/w^/u-> y t^yr/v^s^ it 

[0036] **s. h«-^^ia-&-res 
^b^ft^llWiH-tii l , ooo-soo, o 

00, »^U<f^3, 00 0—1 00, 0 0 0T$)5, 
[0 0 3 7] iEJK^^ftttia^Hfe-f 2 
[0 0 3 8] ft*3, *««Ol/^h*mtt, JbR'*- 

(li) - (L5) ^£*v6®eT^&-ee& 
tp^y^-^tfe>tt6 0 

[0039] *»woi/^nmw ^ (1) > 

(2) ^BB8±^^^»»**l*»flUrB*-r6C 
[0 0 4 0] 0»;tfcf, 

1. TB-Ktt (Pla-1), (Pla-2) Xtt 



10 



40 



(p i b)- <n*-$j*m~ 

i i. tehr*; (P2) *>*jt*s **>nm». 
i i i. tib-*** (P3) 0>rv**i'j»wm». 

i v. TE-«5S (P4) 

v. TIB— (P5) con- t: Kn^W5 Kffc&4 

vi. J-^h^yRBi*, 
v i i . 

v i i i . - h P^y^yU^- h^^^ 
i x. */M%:/8^;*7Vu^^#: 

[0 0 4 1] 
[ftl3] 



-ft ,D1b 



Pla-1 



Pta-2 



50 



/u2k t^yr/^/HXttt^yr;^^E gas 
«^**JjK^^— »x«t^»^r /wa J: o x 

l0,c tt*tv^K*»i--6<or/^u^xs:^-r 0 k 

[0 0 4 2] ±fER 10Ia . R 101b s R 10lc fSSl/MCffiJ— 

xhoXhMteox^xh£<. Afrfticrttr/w^s 
ttt, ^?vug, ^otr/ux % >fyyp^ 

n— sec — y^/l^S> t e r t — ^ 
f/WS, -^5vWg v ^^rv'/WS. -^/WS. 

T?^+*&m&wt buz. r/^^/umti, 

-^y^otf/PS, 2 -i/^ n^y^/u-2-^y 
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— * h^v^^—yvg, o h^rv^ni — oi h 
^rWx-/l/l x p — t e r t — :/ h^>7x-/US, 
m— t e r t — 7 h *cis? =- /WS^^T/Un *ri/~7 
— 2 — * ^/l^a^/USs* 3-^f/I/7xr:/!/ 

ert-yf/V7x-/^ 4 — ^^/P^ j:— 

^ ^/w 7 x - 7/v ^/W7 x *^vW-:7 10 

^vt'g. ^f/^t7f/wS^<7)r/v^;wt7^S, 

h^v^^^^/US. xh^e/f7f/Vi§(D7/l'3^> 
■J-^/i'g. v^^vt^^^/Ug. ^x^/Pt7f/l/S 
?0^7^^t7f/Ul, v?^ h^'>t7f-/Wl, v 5 

IfbtiZo r^^SiLttt^y^l, :7x^/u 

y7/U=3rMi: LTfi> 2 — — 2-^r^-y^^ 

/V-S> 2- 2 

- (2— -2-7t^ry^^/Um^<D2-TV 20 

o/v^fwty, hy7u- k i, i, i-hy^ 

F?^7;wtoT/^/i'^;^^- K hixu— 
K 1, 2. 3, 4, 5 — <^^^/U^-u-<^if 

[0 0 4 3] 
lit! 4] 



IC 



Plb 



R I02a . R 102b tt-tive*L«Sll*l-8 0itil 

Tjk-To R I04a > R 104b !±*ti?tl&tm$c3~~7<D2-* 
"To ) 

[0 0 4 4] JiiER 102 * . R l02b i: L-C**tt»CMt, * 
T'f/uS, s e c-^f/>Sx t e r t — :/^vUg> ^< 



^f-i^vS. ^ntvyS, ^u-^g, ^yfi/y 

i^g, l, 4-^n^yuyS, l, 2-->^n 
^^yi^yS, 1, 3—>^ a^O-^U^S, 1, 4- 
v^a^^u^g, 1, 4 — 5^ P^fy^fl/ 

^mm*m?btiz>o R io4a . R io4b am 2-* 

^y^dtvus. 2-^yi/^n-;yf-;^ 2-^ 

^•y^^P^iz/US, 2-t^yi/^P^7'f/l'S4? 
*S»rf btt^o K-tt* (P 1 a - 1) RXfi (P 1 a - 

[0 0 4 5] 
Utl 5] 



R tos — so 



P2 



Xfi^*»7 — 1 2 ^77/V^S$:^t 0 ) 
[0 0 4 6] R 105 , R 106 <07Vi^/V*i: ITIi^f/V 

/^S> sec — y^/^. t e r t — ^fvUg, ^<>^- 

/ws> ^^r^s, ^^/^s. ^-^^/^s> 

g. 1, 1, l-hy7/Ptnxf;^ 1, 1, 1- 
h y >7 cz noL^g, y ^/i^a z/^m^mfh 
thZ> 0 7y-/H^Ltlj:7x^S, p-y h=3rv^7 

^/I'g, ^ h^>7x= /Ug, p- t e r t h^r-> 
T7cc~/Wg s m- t e r t — ^ h^i/7x=/PS^7 
/l/n^i/7x^/uS N 2-^ ^/U^cn^/Ug. 3~yf 

4 - t e r t -^f/P7 4-7"^/^^^ 
v?^ f /V7 x=/VS$^)7^^7 x-;US^ 

[0 0 4 7] 
Ufcl6] 



R 10Z — so 7 



P3 
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"To ) 

[0 0 4 8] R 107 . R 108 . R 109 ^T/U^r/Wl, 

yyfbT/v^/uS, ry— zi'S. Aoyy<t7!)-/v 

[0 0 4 9] 
Mfcl 7] 




P4 



[0 0 5 0] 
[flSl 8] 



r»° w«**6-i oory-^i, ft* 

$C 1 - 6 <Z>7/W*r U VSXf4ft*» 2 — 6 <D T/\<>tr=- \s 

ick^is i~4 ^^^tt»(ft«tor^^/u*xttr 

/U=z^vS. -hag, Tir^/ug. Xfi^^/ugT* 
■fcSJvC^TfcJ^. R m ttN»Ki~8 0iE* 

1 -4^7/1/^1X117^3^^2 ;£23fi&l~4<D 

TtJ:w\ ) 

[oo5i] w^i-c, r"° wy- U^S^U-Cfi, 
i f 2-7x=i/yS, i, 8-t7fi/ySW^ r 
/^i/VSi:im ^f^^ 1, 2~3i^u^ 
& 1. 3-^ntfU^S. i» 4-^f>y£, 1- 
V^r^/U- 1 , 2 -3^U>-g x y /Wtf/l^V-- 2 , 3 

-u^S. i-T7cc-/u- i, 2-t'-i/yg N 5 -y 

3-^/ugSSW^lf btiZo R ,u 

s> ry/^s. l-^-r^s, 3-/f^s^ -ry 
><u=i/uSx i -^vf^/wS, 3— O'x— /i-g. 4 
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-/<yf=/Wi, i/^ f;U7 y /u-g. 1 -^3Mr— /U 

3 ^t^/ul, 5 -^^t^S, l ./f 

—/US. 3 -^^^—/Ug, 6 -^:/^— /i"g x 7 — ;** 
^x—^g^d 5 . 7/W3^^7/^SiLTtts * h 

g. h*io<?vuX, -^v^^iy^/Pg. 
v*ci/*^m. *>*ttt* y h3f->^ 

v'OL^Vl'g. ^V^n^v/rc^vUg, ^s^ri/narv^ai^ 
10 /l-g. * h^^a fcVug, ^ hari/^n tf/USv T'n 
ztfarv^PfcVUg, ^K^v^nfcf/Pg. y b^r^y^ 
/l-g> 3- h^f-vO^^g. ^o^v-Z^/Ug. y h*r 
v"0-^/Wg. ^h^v-^V^/WS. y h*^*^ 

g. ^ h^-^^/HP»ds*rffe*ts. 
[0 0 5 2] ft*. JEfcMdSftTif^-Ctiv^KWKl 
~~ 4 o7/w#/^St ITHs y^g. ^^vv-g N 

Iter t-yf^^ N «3l»l-4^3* 
S'StUTtt. y h^g. ^h^g. ^otK=¥^ 
20 -f y^osK^S. n-^h^->S> 

1, t e r t-yh^S*^ «*»1-4W7^ 

/^g. p-tert-^h^7x-/Pl, p-T1r^ 
/i^^-zi'g. p-=. hn^-z^ga^ $tm%CS~ 

5<D^Tv%mmmki,xttL. try^/wg. 7y/n* 
[0 0 5 3] *ft*&ic«t. «ttfhy7;vtp>^yx 

/Uzfc ^g^v^ zti —J\> 3 — K— £ A, h y 37yU^-ct y v 
30 X7^ % /^ (p - t e r t / h^ri/7xr:/U) 7x- 

— p-^A, p-h/Hy^My8 (p-tert- 

a y * v^/p/fci/gg h y 7x^7/^^?^, h y 7 

/Uto^^y^MVS (p-ter t-^h^ri^^ai 
/U^V'SK'^ (p-tert-yR'>7x=/U) 7x 

h y # b y 

^ (p-tert-^R'>7xi/P) 
40 p - h/Uxy^;^ygh P 7xx;l/^/l/jj>xr>A, p 

- b/U=.^X/U&>$t (p-ter t-^h^r^x- 
;U) v^7cc^/W^/W^rif>A, p- h/miV^/U^^K 
tT^ (p-tert-^h^>7x=i/V) 

/Jn^^A, p-h/Pxy^ygh!/^ (p — ter 
t —7 h^^^ain/U) ^/U2}>^i>A N y^^/u^ho^ 

h y 7rc— /UX/Ufcn^i^ h y 
x/w* yK h y y f - !> A> p — h/w^v^yw 

*yShy^^/^/^?^ ni7^to^^y^ 
so ^ysy^p^^-y/Mf^ ^-^^yv^ n^^f 




(15) 
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VVU) X/l'*— p - b/l^^^/I^Vggiy^ 

/W^r^A, p - h /U^: y yg^^ f ;U7 x - ;V 
^^r'WU7x-/^/U^rL^A x p — h/fcaO^/Uafc^ 

□ y^y^yS h y -J-^/u;*/^— h y 7 
/W^-n^ ^^^/^ Vg£f^ d^^r^/W^^/l' (2— 

^n-s^rv'/W) ^/l/*^!)^ m^u>fcT^ O^vU 

n^^-^/M^— h] x 1, 2' —J-^/!^ 
tV*1-j\,T t KPft7x-r>A ^yyis— 

>\ t*7> (p — h/l^^^/l^ — /t-) i/TVtZl/^ f 
* (^r-yi/y^/u*^) i/T^^y. f7 (v^n 

v^Ty"^^^ t'X (s e c -^/^/W/^^/U) v?T 
y**^, f7> (n-^ci tVl^/i^ — /P) i/TV*# 
>\ tf^ (-f y^a \?/u*/ut£=i/u) i/TV*?^/^ t* 
^ (ter t — :/^/W*/M^ /u) v?7^^y, t'^ 

^/K*/U3fcxi/U) ^7/^^y> t*7 (sec— 

VTV**^^ t*7> (t e r t -T ^/W*. 

/W— l"— (t e r t -T^v^/l^n />) v?7/^^ 30 
V. 1 u^3rZ//ls*/U&~/l— 1 - ( t e r t - 

T^/I^/PtJs^/U) i?7y**is. l-tert-7? 
/P*/l^:=:/W— 1 — ( t e r t -^^/^/W^— /p) v> 

T/^^y^^/^^ygi*, trx-o- ( P - 

X — O— (p ~ H/Um^^/UzJ^/U) — a-^7x^/U 
^y^-^rv'A. tf*-0- (p - h/^^^/V^n/U) 

-a-v?i/^ d^^/w^y tr^-o- (p 

- h/^^^/p^^/u) -2, 3— vi/^-v^y 

sj-Srv'A, If* — O — (p- h/^>^/U^^/u) -2 40 

-^^-3, 4 — ^v^^v^^^y^^A, tr* 

-O- (n-:/*:/*/M*~/l') -a-i^?vW^y 
3rW», f7-0~ (n-^^^/^^/V) -a-v* 
7^-/^y^^r*>A N f7-<D- (n-^^V^/^ 
xvU) -a-v?^ C2^>>/P^y sMrv'A, f;*-0 

- (n-y^>-^yu^^/u) -2, 3— <V^V^> 
^y^-=¥'>A % fcf^-O- (n-^^^/^— /U) - 
2-^/1—3, 4— f 
7,-0- (t< * ^/M^/l") -a-^^/w^y^ 

tr*-0- (hJ)7/Ptn^^yx;l/*-;P) - so 
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a-v^^l^y ^^A, t'7-O- (1, 1, 1- 
hy7;Utnx^y7/^r:/U) - a -v*;* ^vU^y 

tf7-0- (t e r t -^fl'X/l'Tfr— ;V) — 
a-v^^Vl^y ^^A, t'7-O- 7/l^f-a 

$-?*^X/l>7b—/l') -a-^f/v^yt^y^ f 
7-0— (v^ t=r^^rf->^yU^^/U) - a _^y^^ 

-v^^/l^y ^-^i/A N t'^-O- (p-^/P^o-< 
^if^X/l^n/P) -a-v^^^/U^y ^^r->A, t # 7 

— O— (p — t e r t — y^/W<>-if y^/U^^/P) — 

/W) -a-v^^^/Ui/y ^-^ri/A. (^7 

^y^'>A^^ N t^t7f/ux;^x/M^y, 

T^ci tf/W^/W^— /U^ ^ V'. fcT*-f y 7"ci fcVU7/P7^^ 
/wy^>-. b*^— p — h/^>-7/l-^n/U^ ^>- N t*^ 

— ^P^^i//i/^;WjK^- 2— (p — h/u-aiv^/u 

7fr=z/u) ~7xi/^^ 2—s( yyvf/i'X/i'tf^/u-' 2 — 

(p— h r/mx^^cr) /3 — ^ h^/u 

y®2, 6 hn^y^/K p - h/UaiV7/U^V 

^2, 4-v^^ h n-O-^/U^COrz ho^y^/^ 

*-vmmfc. i, 2, c^^>-^/^-/u 

^^i/) 1, 2, (hy7/Utn 

^^y^/^^/ut^r-y) ^<^if>* N i, 2, 3— hy 

7 (p — h/^V^/UTfrn/U^^v') s<^^l/*$<DX/U 
Tfrls&txL^T/i'ffimft, N-t: Kn^^-yy^ ^ K 

5 K h y ^y^/nj^yS^^r/K N-t K 

a^V^^i^W ^ K^^^^/^vgf^T.^/K N- 
t Ko^^^^ Kl -yp/<:y^;^y^x^ 
x/K N-t Kn^yx^yy>f>; K2-/n/> 4 y7/!/ 
^>K^^t^/k N-tKo^^-yy^U'i-^ 

y^V7/l^>^:ii;*-r/K N-kKn^^'>y^f 
^ Kl — ^^^7./U*;V@&3i^y i /K N-t Ko^f-y 
>W ^ Kp- h/^^T./^V'^^x/K N- 
t: KD^fv^X^ >W ^ Kp-;* h^r^yfy^W 
V^^^/K N-t Kci^f >W ^ K2-^p 
a^i^ y^/W^y^x^r/K N-t Kn^i^T.^^^ 
>f ^ K^<Vif V^/P^^ni^x/u, N-t Kn^ri^X 
^>W^K-2, 4, 6~hy/f;^y^y^;^ 
ySx^f/K N-t Ko^^^^yy^^ ki-^7 
^i/y^/^ygxxf/K N-t KD^^-yy>f 
^ K2 -"^7^ i/y^/u^y^xXr/K N-t Kn^r 
^-2-^^^/^^^^^^ K^^^7/UJJ>VK^i^ 
t^/K N-t Kn^KUV^y^yRx^ 



(16) 
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7VK N-t Ko^'>r^^ K^ ^ y y\ /Uifr y ®£xl ^ 
tvK N— t Kb*2/- 2 -7i-/i/7H * *y 
^^yRx^f/l/, N- t Ko^'>W/K^ Y* 
*y*/u*:yR:t;*^A\ N- t Kn^i^/y^/WT ^ 
K^yif y^/y^y^xiy^Tvy, n- t Kn^'>7^;v 
5: K;**yx/y/fry&:x;*x/K N-t K^^iy^* 
/K; K^yif yx/V^yS^^-r/K N-t Kc^ry 
-7 $ X Y V V yfr^ru* ; * yx/y^ygSccy^/K 
N-t Ko^ry7^/K ^ Kp - h/^xy^/u^ySx 
*7VK N-t Kp^yt7^/W^ K^y^A^y 10 

/y^yg^x-r/y. N-t KD^-5-;/nt?;^y 

-2, 3 -v^A^^rW ^ K^ ^ y yvy^y^ny^ 
/K N-t Kn^ri/- 5-y /^/^>-- 2, 3— v*;*7 
/Hj?^rW ^ K h y ^yyVWfryjg:ny^ 
;K N-t Ko^>-5-y/^;^y-2, 3 — 
/w^^y-f ^ Kp — h /i^x y y ^ r/HI^ N 
-t Kci^rW ^ Fft^<?)^/^y8x^r/uilft: 
*g&mftbtiZ>&. hy7/u^a>^y^/^y^hy 

^OLXL/yyVWfrxiy* A. h y ^/^CT^^^^/PtJnV^ 20 

(p— t e r t — h^->^^— /y) /V^/U/Jn 

— y'A. hy r7/^ap<^>^/U4N^hy ^ (p-t 

yyVUjfcygg K y ^^xvyy^A'^xiy*^ p — h;uxy 
^y»(p-tert-yF^>7x^) v?7cn 

nyu^/P/jx^r^A x p-h/^y^*yShy^ (p 

— t e r t — :/ h^v7xx;l/) X/U7fr=.$ A, h y 7 
/W;d-U;rf^y;*/y/fcy^ h y ^^/yX/y/fcxt^A. h 

y ^yx/y^y^iy^n^^y/uy^/v (2 

— 2h^yC/^ n^^y/y) ^/U/^x;r^A x hy^/^^-cr 30 
**y;*/y/fcy& (2-y/M?— /y) y^/y (2-^ 

y ~yy* n^ariy/u) :*/y3ft~i>A % 1, 2' — -f-Z7^/U 
#/Utf=z/U*^/U7' h7 t Kcf-3l"7xx«>A hy7l/ 

— h^CD^-=:^A^ x t'X (^Oif V^/W^^/W) v^r 

yV*y N fx (p - h/uxy7/u*-/u) \>T-S*# 
y, t*x (yy* a^^-y/UX/l^xvU) i/TV * $ y, 

fx (n-^/u^/u^n/u) ^r^^y, t*x (>r 

y^/^/^n/U) v?7^^yx fx (sec-:/ 
^vyx/l^xi/y) ^7/^^y, fx (n-ynf;^ 
/yjftxi/y) *JTV * fX (-f y^D f/yX/y/fcx: 40 

a-) v^ryV^v. fx (t e r t -^A-X/y/fc — 

a-) ^r^^y^^r/^^ygifc fx-o- 

(p - KA^yX/ytf> — AO — a-^y^/Wy^y Th^riy 
A, f X-O- (n y^/^^/L') - a - 
A-y^y ^i/A^^yt^yAIS«*, t^t7f;u 
^/uj|>x/uy ^ yfij;^ e^^/w^yRf N-t Yu 
* Yf $ y^/u*yS x ^r;K N-t 

Kn#^^i/y>(^ Khy7/^D^^y^*ys 

x^T/K N- t Kn*iyXy»i/y^ * Kl -^ciy^y 
X;^ySx^f/K N-t Kcx*i'Xy*v'y-f * K2 so 



30 

-/D/<y^/^y8x^r/K N-t Ka^^y 

y-r ^ Ki-^y^y^*ySxxf;K N-t Ko 

=^yxy* yy-f ^ Kp — KAoLyxA^ygg^XyvK 
N-t Yv*i/-t7?si"C ^ Y * * l/X^^m^^T 
A\ N-t Ko^yf7^/W ^ K^yifyx/y/fcy^ 
aiXyvu^cDN- 1 Kn^W * K-ffrg^WXA-^y^ 

[0054] jbEa»fe»joj6»*tt, ±iaa (1)0 

X/y^x^AJfi^O^ftfii; tt> ^-xatJlgi 0 OgR 
i:#ti:ff*U<ttO. l-l5Sk J:9#*b<tt 
0. 5-8gflT-fe£o 0. l»J:0**^fciSftftfcfc 
9, l 5»J: D^^tiSMtt^ffiTU i^^FW^ 

[0 0 5 5] 4«W^^S^6*«WWi: LTtt, -< 

^u^hy^^hyE 3-^h^i/^^y-/K 3 

-7*d/V-/K 1 h^-v^- 2 -/p/V-;^ 

/K uy^y3-/^/^f;i/x~f;u N ^afy 
y^y 3-;^yxf /i/x-r/K xf i/y^yn- /u 
^;xf/vx-r/K ypbfyy^y3-/wi; i j{f/i/x 
— tvK ^x^yy^y n-/i,^^/!/x-r/v^x 
— y"/^m. 7* o f y y ^ y n y ^ f ;vx~ f /W7 
ir^— y*cr fc'uyy^y xt— /y^y m^-zUoi— ^/UT 

/K S-yh^Btfty^f^ 3-3ch^v/y 
o^yS^f/K S8t e r t-^/K tf^-y 
Ster t-^/K T^nfyy^y 3— /y^y t e r 
t - y ^-/^ - y^/UT ir ^ - h^<D^*T/\sm&m*fh 

y A-yy ^/yji— x/i^ 1 — h ^-y — 
y-/K^te, ^^JT-fc^^cifcryyy^y 

[0 0 5 6] #n»#J<OttffiS(l. -<->M»Jlgl 0 OfflS 
0 0 0U. 0 0-8 0 0U 

[0057] *wA<Di'i?x Kw^wd, n\mm®m 



(17) 



ftffl2 002-23354 
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100 — 1, 000, $f £ L < 1 5 0 ~ 8 0 

o o^/u%o#j^^e^u^h:^^sa^-r5o 
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#3:L<tt3 0^/W%«±-e*>9, -t<D±Rtt:l 0 0^- 

[0059] H^7x;-/Ht7kiSi2 
LTte, TfE*S (DD - (D14) -e^Six^fc^ 

[0 0 6 0] 

Hki9] 



50 




D13 D14 

l ~ 8 ©B«ftXli^fttt©7/u*/vSxl47/^ ^-Sr^i-. R 20S tt^UStgc 1 ~ l oror/^vyi, & 

=/uSSr^-t-„ R 203 ttTkf&ll^ XttMMSSc l ~ 8 <o j&&6 ~ l 0 or y - i/yS, ;t7/w;i?=./i^ 

VM*- (R 207 ) nCOOHSr^-f. R 2M «- (CH2) &?R8:l ~ 8 OE^tf^^tettor/U*/^ T 

i- ( i =2~i 0) , &3?&6~i ocor y-u^ so /u-^a-x, xtt^-en^KSfB^StL/ii^^n/p 
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(19) 



ttM) 2002-2335 

36 



^Xtt7K&S£*W\ j fib — 5tOSE»r<Nfe*. u. h 
f±0Xfll-t?*>-5 o s. t s s' . t* , s* * , 
t ' ■ n^ttlZftl s + t = 8 . s ' + t ' =5, s ' ' 
+ t' ' «4«:W£U **o#7*=i/w#»*^ft< 

fctio^Kssr^r-riis^ft-efc^, (d 

8) . (D9) Oft^©^t*10 0-l, 000 

[0 0 6 1] _LiE5t*R 201 ; R 202 £LTte. Wx-tZ* 
JMFK ^/Wg. ^A-S. ^nfcf/uS. 

fiR 201 . R 202 fcW«Wct>^ MV>tt-COOH, — 
CHzCOOH. R 204 £UTttU flfjttf^l^Ss 37 



C 0 R m (CHJa-^c OR 1 * 1 

(LI) (L2) 




(L5> 



[00 6 4] ±Hiff MHMoBfrfttt* 1 
OOWr^U 0-5 0^ #*L<tt5~50». <fc 
!5»iL<fllO-3 0a-C**), ^Xtt 2«BLh«: 

[00 6 5] *jb\ _tf5<o J: 5 ^JIMflffilftt 7x; 

[0066] m^. *&m<Di<>i?x bttma^ m,m± 

So 



^/u^=./us> mmm*. 
mnm*i$. r 20S am w^fuys, $>z> 

VM*R 2W t^t^ R 206 UTtt«*.tf**« 
^% ^A-g, x^/US, ^fvl^ :/ntr/u£ x 

[0 0 6 2] **fW«l#J^»^*Si: LT 

fi, TEHHtt'ai) - (L5) "T^Stb-SS, K3f 

10 «*»^^tt^ftb i-6^hy t/w^/uv- v /urn. &im 

[0 0 6 3] 
[ft2 0] 




30 [00 6 7] Z<D X. 5 *£*ttfls£4fc* LTtt, m- 

[0068] Mr#mz-&. m-m<omsmr ^^mt u 

~C\ 7^=7^ ;tf/W7^y, xf;i/7^y, n-^ 
v t'/UT $ >\ ^y/n^7rA n-^f^7 5: 
40 >\ yy^/^T ^ >\ sec -Zf^/lsT ^ >\ t e r 
t -r/^7UT ^ V, 'O'fvWT ^ V* t e r t — T S/W 

p^->^7^y N ^/W^A ^f;U7$y, 

-yntf/PT^^ V^V-fv ^7TA ^-n-y 
^vl^T S >\ v*-< y^f/U7 ^ >\ 5>— sec -Zf^/U 

so rs>\ ^yf/ur^y, ^P^<yf^7^ s 



(20) 



#§S.2 002-2335 
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-^f;Mfl^^7^, N, N-S^^vWa^u 

y^r^y, n, N-^f/vfh.7if^^<y^^ 

% y x h y^v^/^r s>\ hy^p^yf/^r^ 
>\ hy^^r^y, hy^D^-y/w/iy, 
hy^ yf^r^y, Mi^^rs^ hyy^ 
r^v x hyfv/^r^y, Ky Kf^r^y, hy 

ir^vU-T^y. N, N, N* , N* -fh7^f/Mf 
U>v?T^ V. N, N, N' , N' -f h7^f/^fh 

[0 0 6 9] £fc x Mj^r^vsturfis W;trf^y 

^/Wx^/VT ^ >\ y ^-/Pin^/U^n tv^T ^ y x 
vvUT ^ >\ 7x^f/i/7 ^ V x ^y^;Vi;^^7 ^ 

y*^s^5, * ^mRxmmmr ^ >m 
^ftWiutfi, 7=yyR#» (#i;ttf:r^y >\ 
N-^w=yy, N-^^/v-r-y^. N-^e 
/^T— y y> n, N-^f/^yys 2-y^vur 
= yy, s-zf^r^y^ 4-^w=yy, 31 
*?-/vt- y y x tvwr =. y :x x h y j^/ut— y 
>\ 2--hn/-yy, 3-^ho7^yy, 4 
ho7-yy, 2, hczr-y v. 2, 6-^ 

-hn7=yy, 3, 5-v*= hcrT^y V. N, N — 
^^f-/Uh/Kv?y« x ity^—iv (p-hy/u) T 
$ >\ ^f^7x^7r/, hy^^c-yur^^ 

7i=uy^7^y, t7f/P7^ s V>t % ; $ 

(fl|;ttffcrci— /K 2H- t°n~- 
/K 1 -^f-;i/tfn-/K 2, 4 — i*y ^vPfefni — /w x 
2, /K N-yf/HfP-/^) x 

/K 4-^^-f /K 4— >*7U— 2-7 

Bm#. y (Witfep y > x 2 - y 5vu 

-1-tfny x fcTny^vR^f*: (flbttftro y 
N-^f/n^ny^y, eay^yy, N-y^ 
yutrny k>*» x ^**vyy^iMJe x *rs*vy^ 
v«sw*: x *9*j>mm# (fwttftfy^^ y^e 
y^y x xf/uey^y % yoe/^yi?y, ^f/we 
ys»\ 4- (l-y^/i^v^/v) fyi?y\ v?y?- 
/utry$^ x b y yfvuey ^y x hyxf/ueye; 
v x 7xn/peyv ? y, 3-^^/1— 2 -7zcn/wtfy 
4-tert-yf/uey^y, -y7x-/uf y 



38 

>?>\ ^viM-ey i?y x y h^v/ey^y, ^h^e-> 
tf y v?>\ ^ h^yfy^y, i-y^/u-2-ey 
v*v x 4 -en y >?y ey 1 -y ^-4-7*: 
=/utfy^>\ 2- (l-x^/u/ntvu) tfyv?y % 
7^yfyv?y, ^f/u7^t 4 y^) x ey ^ 

v?VSfa*ft: x t'yv^y^Sft:, f7^yS§*> tf7 

✓ y>tt»*. e9:/y s^»Wtf\ ^yv?yR» 
# x ^7i^yiS*, ^^yyit#, ^^k~/u 
R#fr x ^y^yK-/^Sft:, iH-fy^-/u(| 
10 >Hft: x -f V Ky *ey y >fMM* (Mxtf^y 

yy, 3-^yy^fchy;^) x ^y^-yyy 
SSi»ft: x yyyyyiifc ^yj^mm^ 

yv?y|f«ft, 7xtyhyv?y 
■tttfc 7^y^y»*#, 7*-J-S?MB|i*ffc 1. 1 

0- 7xtyhpyyi^ 7f^yS^, r^y 

^r=v«wn*. ^7/yy^ft, *7 

[0 0 7 0] HK X *A-#^->*«r*rf 5*SHMk^» 

20 £ urris «x.tf r ^ y -r >- k— 

r^yBBRW* »itff-3fys v 77=y, r 

fc^^i/y, >{yp^yy, ^yi/^p^fi/y, 
y, y^^-— v x 7x^u77-y, y^ 
3-r^y Xy&^-z-X/viSisWt, y h^v^r 

tx 3 - t'y v^y^/^y^ p - h/^^x 

30 7;V3-/H4ti»k^«l^ttli, 

yfy^y, r%;?\sV— /k 2, 4-^yyyv?t 
— a\ 3-' fy k— /v-y^y— Ky- ^ey^^ 
y— /ur^>\ ^x^;-/u7;y, hy^^y— /ur 

^ N-x^/I/i/x^y-;l/7^y s N, N-v^^.^ 

; vx^y-/u7^y, hy^y^a/v-^^y, 
2, 2' — f*ys^t*y— /k 2-7^yx^y- 
/k 3-r^y-i-^n^y—/K 4-r^y- 1- 

y — /K 4 - (2-fcKa ^i^fvw) ^/u^ y 
V x 2- (2- 1 Kcz^rv-^c^/p) fy v>>\ 1 - (2 
40 -fc Kn^i^zn^/u) tXy^y, 1 - [2- (2- 1: 

$ y — /K l- (2-t Kp^i/xf/v) tfoy^v x 

1- (2-tKp^yxf/w) -2-fpy^yy, 3 
-t^yvV-i, 2 -^p/^y^t-/K 3-eny 
v?y-i, 2-yp^y^t-;K 8-tKP^yxa 
y^^ x 3-^-r^^y ^y— /k 3-hp/>v-;K 
i-y^-2-tfa y e^v^^y— /u x 1-r^y^ 

yji^y— /K N- (2-fc Ko^riy^^/^) 
^ K, N- (2-t KP^yxf/u) ^yx3fy7-; 
so K**«l**tt«. KSS**t UTr±. */PA7^ 
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(21) 



4#M2 002-2335 

40 



TSh\ T±hTZb\ N-y^/KTir hT S h\ N, 



i— ch 2 ch 2 o(r 302 o) t r 305 
6h 2 ch 2 cxr 303 ox j r : " 



Bl 



H^x TIB— (Bl) - (B6) -C^£tL5JfiStt 
[0 0 7 1] 

Mb 2 i] 

FO(R 307 O) s R 30S 
jCH^R^OhR 310 

B2 



>-R 312 



B3 



M R31U-Q-R312 

It 313 



B4 



• u_<*_r>— pan 



B5 



Ft 31t_Xo^314 
II— R 31 *J£-0-* 314 



K 313 



B6 



(*Wx R 301 x R 302 x R 303 v R 307 s R 308 tt^rtb-e 

th$k± \^xmmw 1-20 (oiifc ^ftRXfaaitt^ 

304 £ R 305 x R304 tK 20S n R305 ^ R 30 6 x R 304 £ R 

305 ^ R 306 x R 309 fc R 310 ^tl^tl^ LT 

U-Ct«fc<. -£<£>*£fc:i2x R 304 x R 305 x R 306 x R 
309 x R 310 li±fa^#C0S^e>7K*IS : f'ie7!7M2fi^ 
Bft^fc2ffi7^3«OS&^i- 0 S, Tx Uft-ttt^PtL 
0-2 0^)SSt*$)5o fits Sx Tx U=0(^,b^x 

r 304 x r 305 x r 306 x r 309 x r 310 n*mm**^ti 
fcv\ r 311 tt*n**n»ii:UT«*«ci--5^r/u^ 
u^^to R 312 tt«b«U»£L-C- (c = o) 

-x - (c=o) o-xfi-o (c=o) o 
aso^rtta* i »«±&<&tr&sfts 1-20 ot«^ 
^m^x^n^r/^/^Tjk-To r 313 «7k*igT-x 
te^Hf §£ 1-20 GoaSMfcx $MWt*f»*or/u*^ 
Sr^-r o R 314 tt-tlx^iTAitLr***^ §tm%tl 
-2 0^I«tt, ^<S«X«S^T/^/W«r^Ux - 
O-x - (C = 0) -x ~ (C = 0) O-XfS-O (C 
= 0) O-^»^»3t<0VN-rtu^l«K±Sr*A/"Ct>J: 
l\ R 312 m±, R 312 iR 313 x R 314 m±s R 313 &R 

314 tttL*tvm&\*xikt:j&iiti,xi>£< % 

Kllx R 312 x R 313 x R 314 «t±ia*#os^e>**w 

^l«7SS2«&Jft^fc2«75£3«^S**^ D ) 

[0 0 7 2] r^-Cx R 301 x R 302 x R 303 x R 307 x R 
308 OT/^l/ytltH, ^5R»l-2 0x #3;L< 

iii — i0x x 9£F£ u< 1*1 — 8(ot^-e*>i5x cax 



40 



50 



y/nei/y, n-^U^x -fy^f n— 'O' 

[0 0 7 3] R 304 x R 305 x R 306 x R 309 x R 310 07 
/Mr/l'fc LTf*x «igl£l~2 0x »^U<«l-8x 
J:9«F*U<ttl-6<0t>O-C*>9. CtvfettK^x 

fvK -Y y^f/K t e r t -^/K n — -O-^vK 

R 304 ^R 305 x R 304 ^R 306 x R 305 xtR 306 x 

R 304 £ R 305 £ R 306 > R 309 £ R 310 ^^^f 

^x *oanoi»awkf4i-2 0x $f^u<«:i-8x £ 

6x #£L< ttl — J: 
[0 0 7 4] Sx Tx U(iWW0-2 OCOSIST^ 

[0075] r 3 » (or/w^i^VcbLr^x &tm&i- 

5x »*U<fll-4x i:!9^U<fil-30t><DT? 

>\ ^yypt^i/y, n-^u^x ^yyfuy> n 

[0 0 7 6] R 312 (OStL-Cfix A^WtC^ 



41 



(22) 



, #12 0 0 2-2 3 3 54 
42 



h^rv^/UzK^/K t e r t - 7 h 3r v'*/^— /K 
t e r t-yF^/^^/Mf/K 

y7>-3--f/K 2 -^y-s-^/u^y^y 
- 2-^-^y-i, 3-my7v-4- 

[0 0 7 7] R 313 <DT/U3r;l>tl,X^ l%mWcl^2 
0. #l£L< tel-8, <t«9»4U<f±i-6(Ot60T* 

Tt>J:<, A^W^f^ R 304 . R 305 x R 306 ^ R 309 x 

[0 0 7 8] R 3U (DT/U*c/Uh Ltfi, £*Jig: 1 — 2 

Tt<fc<> AttftKte. R 304 . R 305 . R 306 , R 3 * 9 N 

r 310 tmm<Di><Dfcmi? hfrz> 0 r 3 " tt-o-s - 

(C-O) - (c=o) O-Xtt-O (c = o) O 

/K zjl hari/^/U^^K t e r t — :/ b 3f -y # /Uzff— 

fvK t e r t h ^v^/Uztf— /uy 3vK 2 -^-^r 
y^y^>- 2-^y-5->^/P;?h¥ 

y yy- 5 — r/K 2-r^y-i, 3-^/7^ 

[00 7 9] R 312 l^± x R 312 t R 313 , R 314 m±. R 

313 £ R 314 ^^^^-T5^. *<Dm<D$tm$kKl~ 30 

20. »^b<f±l-8 > <}:t)S 1 ^U<«:l-6-C$> 

7/^/^11 ux v > x h X V \ 
[0 0 8 0] ±m#, (Bl) - (B6) Oft^tlT 

AfrWiwfi, hy* {2-* h^r^^/u) r 
^ y> hy* {2- (2-> h^xh^i 

7;y, hy* {2- (2-t< h^i^h*^;* h^r 

*y) r^y, hy* {2- (1-^ h^-y^h 

^r-» ^^/W r ^ y, h y * {2- (l-^h^r^ 
h ^ri/) r ^ y, hyx {2- (i-xh^y 40 

zsl^,v) T^y, hy^ [2- {2- (2 
4, 7, 13, 16, 21, 2 4-^*^**^-1, 



1 0-v^TiPt^y^n [8. 8. 8 3^^=2^^ 
4, 7, 13, 18-7 h7«f-l, 10-v^Tif 
f v-^cr [8. 5. 5] rc^niJ-^ 1,4, 10, 1 
3-fh7«t-7, 1 l^i/^n^^^^ 

#y. l-riF-i 2-^^^y-4, i-riF-15 
7 [>y~ 5, i-7f-i8-^7?y-6 x hy 
^ (2-7^-/u^/u^-^-iycii^) r^y. hy* (2 
- Tir h =¥• v'JL^vu) T;y v h y ( 2 -m^/i^/u 
r^y. hy^ (2-e^D^/U^^ri/ 

^5vu) r^y. hy^ {2-* v*^*^-^* 
v/cc^/p) r ^ y, hy* (2-^ h^y*/^-^;*- 

tf=/V;*-*S/:t?7P) T^y. hy^ (2-^h^r-y^ 

h ^ v/^^/^) r^y. h y ^ ( 2 - -> ^ n 
— ^r-y/p^-y^/uzK— /wy h^v^fvi') r^y. h 

/^) T^y. h y X { 2 - (1 -oi h^rv-c h^r^/U 

[0081] ±t&£.mmt&yo<nm&m&, m&%&i 1 

^#txo. 001-101 »^b<tt0. 01- 
l§I5T^5o Ifi-S^^O. 0 0 lgiS^ffiT-fc^t^P^J 

[0 0 8 2] ^PJOU^X h^mictt. ^T-rt 

[0 0 8 3] ^rtlI = C-COOHt/T^WMf 

rftt^> 1 stxf* 2s^±cr)>ft;^4:^'r-5 c ^ as-ct 
Tia-«^: (ai) - (a 10) T^^F^^t: 

-R 401 -COOH (R 401 0<DiS^X 

^F-cfi(7)7^y-/H47KKS (c) i = c-cooH« 
(D) tv^/utt&frc/ (C+D) =0. 1 

-1. ox*>z>it&y> 9 

[118] TIE— jS^C (A 1 1 ) - (A 1 5) XTjkZtl 

[0084] 
[ft2 2] 



50 



(23) 



ftM 2002-2335 





A* 



402 . R 403 tt**t^n*»«T-XttK**1^8 0B[il 

COOR' m (R' fiTK^^Xf^-R^^COO 
H) Sr^-n R 405 tt- (CH2) i- ( i = 2-1 

o) . &tm$k6<^i otory-i/ys, 

-uvSx ^/w^n/uS, »*JBC-T-Xtt 

mmm^^-to r 407 ii*»xd»i-8(D 




A10 



^w^s&^-r. r 410 tt**j!K^xttiwi*i'-8o 

R 4 " -COOHl^f, R 411 — l OOt 

IS-Cfc5o tu hf40Xf41t*5, si. tl, s 
2. t 2 . s 3 , t 3 . s 4 N t 4 tt-tivCTb s 1 + t 
1=8. s2+t2 = 5, s3 + t3=4x s 4 + t 4 

o*BMK«r«i-6J:5*aRT«>So « test (A6) ofls 

-c*>s e i«s (A7) nit&mtmmw&frf-mi, 
ooo — io, o o o t-r-5is-e*>5o ) 

[0 0 8 5] 
3] 



50 



(24) 



0 0 2-2.3 3 5 



45 



(0H) 6 - 
R4M 



46 



F 


t «3 


1 






:ooh 


All 



A 12 



OCT 



(CHdhCOOH 



(<?H2); 

J9 



AJ3 



A14 




A15 



(R 402 s R 403 % R 4n t±±iztmm<o*tiii:%rr. r 

£0. t 5 > 0 T\ s 5.+ t 5-5**j£-rs»-os> 
[00 8 6] LT\ *»W^f4TE— «*A I 



-i — i 4at5Ai i -l — i o-e^sti/^Yb^te** 

20 lf\ 

[0 0 8 7] 
[flS2 4j 



40 



50 



(25) #§D2 0 0 2- 2 3 3 5 4 

47 48 

AH AX-2 




AI-14 

40 



(R' ' fl7K^®^(lCH2COOHS4r^U [0 0 8 8] 

-frWC^TR' ' (O10-100^%liCH2CO [^2 5j 



50 



(26) 



#§f]2 0,0 2-2 3 3 54 



49 



50 



Ha 



COOH 

An-i 



H 3 




ZH-r- COOH 

AII-2 



AII-3 



CHj— COOH 
AH-4 



COOH 



AH-5 



HO — ^ = ^— CH 2 < 



COOH 



AII-6 




OH 



AH-7 




CH3COOH 



ah-9 




AII-10 



OOH 



[0 0 8 9] /£:Jb\ ±!2^rtl-=C-COOHT^^ 
[0 0 9 0] ±ic#T-F^ = C~COOHT^£*L*S 

^^-r^ib^co^Da^ -<-*«f)rai 0 og&i^u 

T0-5Sk #£L<tt0. 1-595. J: 9 #£1X1* 
0. JS^»^U<d:0. l<-2g&T-fc£ 0 5 



t 903 

(CH 2 CHjO)vH 




SI 



tt(OT/V^Stfct); X. YttOXfliE&Sr^U T 
fcfia&S&J£1-5 0 0^X^30, 0^Y^3 0, O^X 
+ Y£4 OTffcS, ) 

[0 0 9 4] r^u^T/u^-/^*{*:i: LTSf^b 
if-7></— /P6 1. If— 7 4 J— if— 
7^ J— fV\ 0 4, t-7-<y-yH 0 4E, if— 7>f 
y— /H 0 4H. If— 7^ y— /H 0 4 A, If— 7 4 J 
— /HG, if— 7>f / — /UPC, if— 7 /U4 4 



[00 9 1] JElc. 1-^ h«»l:fl, 

o»*4rJWH £ii:£ C £ a*"?* £ 0 
[0 0 9 2] 7Wl/yr^3-/iiB»#fc L/Ctt, T 

sa-jfta: (si) . (S2) -e^stu5to*»5i^tt 

[0 0 9 3] 
Hfc2 6] 



R 51 

H(OCH 2 CR 



d504 ^2 

505_l_ c=ao- I^5o: 



50 



lahr-O 6— tCHaCHaCOvH 
S2 



0 X if— 7^/- /U4 6 5, if— 7^;-/U4 8 5 (A 
ir Products and Chemicals 

I nc m % if-^-r/-/UEi 0 04 

x* oho w m#mtrs>M m 
[0095] Jitar^^u>'r/u=i-/^»ft:(O^Dfi 

0 0lt%*0. 0 1-2fi&% x 
£t>#-£L<te0. 0 2-llf%tfc5o 0. oil 
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[0 0 9 6] «»o^h*mwii:i «to**if&*ta. 
•CffiV>SS^^ffi^$tt53gfi89Ji: LTfl, TI20J:5 [0 0 9 7] 

7 5 >*<frfr*iK i#*f3IWt£4k * ^Tm\& Ut 2 7 ] 

CH30CH3 CH20CH3 



CH.OCH, CH3</\>CH 3 



CH 3 OCH 2 NH 



NHCH 2 OCH 9 



20 



[00 9 8] ftflKfflOE-S*** ^—^WJIB 1 0 0 g|5{C 
8 5». 3ElC»*L< f4 2 0-7 5St$)6 0 5»*at 

[0 0 9 9] hWRKWU -blBriMMEW 

[0 100] *WflH4*JtUTf4*-<^-^tto 

*rf&*U*. Mtf7P7-K TFC-4 3 0J , TF 
C-4 3 1J (frvf*t/b£X*y-:& ( & («c) ») s if 
-7py TS-141J , TS-145J (V^fttJft 40 

(») ») , ^ tds-4 0 u N ros 

-4 0 3J , rDS~4 5 1J (Vvf»jvfe^*^X* 
(*) SO s ^77^ 1 5 1 j C^e*^ 

^*X* *D , rx-70-0 9 2j, rx-7 
0-0 9 3J (^-r*tt««<fc^X» («c) so 
Jf5Ct^-C#5, #*L<f±. 7P7-K rFC-4 
30j (ttS^y-^A (80 IS) , fX-70-09 

3 J (ftSWk^xH (80 SO isantf bH5 0 
[0101] hTO4:^Lt/^-y 
Sr**-r-5l5:tt. ^»oyy^?7>f-a«Sr«ffiu so 



w*.«tvy =a^^3i^— *^attR±te 
xfc>3-f-<y^^fttWo. 3 — 2. 0/z 

-150t, l-10m £?£L< f*8 0 — 1 3 0 

t:. l-s^p^y^-^-rs. ftv^itt^-y 

U A r Fxae W l/-f 1 - 1 0 0 m J / 
cm 2 gS, KKfi5-50mJ/cm 2 iS^^ 
*5fcH8*tLfc«. ^5/ h^u-h±t?6 0-1 5 0 
t\ 1-55^. aflfclXfSSO-l 3 0^. l-3# 
^zK^ haL^*zK— S?^— ^ (PEB) -T£ 0 3El-> 
0. 1-5%. #*L<«t2~-3%<07 1 h7>f^7y 
Ko^K (TMAH) ^T/M7y;fcS?£ 
<0*fc«*JBl\ 0. 1-3^, «F^L<fi0. 5- 
2$H«k mm (d i p) fe. /^K/Mpuddle) 
ft. (spray) »«*>**|C «fc 

[0 10 2] 

[JBW^SWH ArFx^ 
[0 10 3] 

immw] sat, ws«atfjt^ft«br*«ns:* 
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1] (4-F!i7;i'tD^f;U7x=:;^ 
i/7/^^y;PAG5) 

5 0 0ml (7)40P77^^iC-7^v/|)A (3. 2 
g) fh7t KP77V (8 0ml) Srtta^ «»T 
4-/ci : e^y/h]i7^t!) K (2 2. 5g)£4 0 
-5 0tt«J 1 *IB*MtTj(ITU 3 0$W&J« 
2"0t:«T-caa* (3. 9g) Il^Iilfl^ 

M* (2 6. Og) &&tta 50 0mlO4OP77 

*=»fc*lWb-*- Ky *a (4. Og) (4 
0 g) SrttiiAy-e*S— m&k LfcSL ±«BO#»fe»ft: 
(2 5. Og) 4:iP^ 6 Or-C^-fb^f U-V (5. 4 
g) ^lfiFPWttSTU 3Efc7 0lC-e4B*IBaB* 
Ufco Sfe^m. 7K (5 0g) SrlO*.. zWiSrSMb* ^t" 
^ttfflU »b^^u^J!S:WBUT»&|»ft«f*c (1 
8. 2 g) £^#/-Co 500mlW4oP77^3[:-^ 

»M*(i7. 2 g ) , ^y^r^thy^ 
(i, O g) . x^y-zu (9 0g) Sr-tta^.. 50- 

6 0tt2 8%Mft*I* (3 4. Og) Sr#&l«FlM 
miTU 0 e C-e4^Wa»Ufc o *BML 
tK (5 0g) Srinx:. R3l»5g^J: 9^UfettJR*» 

.3l«lfcJ:9*«>. *3g«:«iuefe«&* (16. Og) 
£r#fc 0 5 0ml(03oP77^3|^Sfe^ 
(4. 3 g) „ 4 - 7t h 7 ^ y -<yf y^;^-/P7 
(3. 6g) „ Sf^fl/y (2 5g) «rffi&3K 
TkiftTl, 8 -i^TIf o- 7 -£^ir>- (2. 
3 g) fct^fuy (2 5g) ^M^2 0^ 

(4 - h !l 7/UiD ^ f /U7x-/l/^/U*-/U) i?7V 



54 

(1. 3g) «r»fc. ^OIR^ h/WN 

IR(KBr) : 2 1 3 3, 1 3 6 0, 1 3 5 6, 1 3 
1 9, 1 1 9 2, 1 1 5 5, 1 1 34, 1 0 6 1, 7 1 
4 cm" 1 

l H NMR (2 7 0MH z, CDC 1 3) : 8. 17 

(4H, d) , 7. 8 8 (4H, d) 

[0104] [^«2] (^ (3-hy7/VtP^ 
5vw:7 =l z^/ux/U7fr~/l') v?7/^^y; PAG6) 
10 4-^o^yyhy7;Vty K<7)ftfc>0 C3-yn^ 

«SU:UT. feT* (3-hy7/Utn^^7x-/U^ 
sfc^/W) i/Ty fz 9 I R*-<^ h/^&tfNM 

IR(KBr) :2 1 3 7, 2 1 2 7, 1 3 6 0, 1 3 
31, 1329, 1327, 1153, 1128, 58 
8 cm- 1 

l H NMR (2 7 0MH z, CDC 1 3) : 8. 2 5 
(4H, m) , 7. 9 7 ( 2 H, m) , 7. 7 8 (2 
20 H, m) 

[0105] mmm. it&mi tbs-c^§*l* ^ * 
^b^T^^Wfr&tt (pag 1-7) xte^ry* 
z^vc&m (PAG8-11) zmssomt tt, 

Tfa^-e^^tt62Ky (P o 1 yme r 1 — 8) £ 
(DRRl-4) , ttffltfb-frfcu TIB^-C^^^5^ 

^rtlr=c-cooH-e^Stt5S*#-rs>fb^«i (A 

CCK 2) $:Il^tM^TFC-4 3 0 (ftS* ]) 

—zcj* (#=) 0. 0 im*%**tf»«*fc:«#L 
30 tu^ h U 3Efc*»S4&*0. 2 /imCD 

[0 10 6] 
Ub2 8] 



50 



57 



(30) 



#§H2 0 0 2-2 3 3,5 4 

58 




50 



59 



[0 1 1 0] 




[0 111] htev^y ^y^x/N-l^tfy 

^-f V^U 0. 4 /x m(D]?${cML^ 0 

1 0tT9 0#FbV<— ^ Ufdo ^ArFx^i/-7U 

= 0. 5 5) ^ffi^Tg)feU U0tt?9 0M^- 
^ (PE.B) SrJfcU 2. 3 8 %<0t s> h7^f^7^ 

[0 112] h<7)^ffi^T^StwOV>T?to 
fc 0 *1\ (E t h. m J /cm 2 ) fcjfcfcfc. & 

121, 0. 2Mm07^^ryK^-^l : ltHS 
"?-$»3fcSS:ftaSS3feJ: (Eop. mj/cm 2 ) t L 

— *<DS/hi»<!»I (^m) SrHMffii'v^ hO»«gt L 
fc e BfflHfPBfa«W«SEM (S-9 200) Srffl^T 
0. 2 0/imL/SO7'l'>m57^>'i' < Xv?77 

Bru ^at®m^a»* : e acwwjrais -42004 
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60 




[oii3]«- bv&i^cmmtssk&it 1-3 

PGMEA : /oeuy^y 3-/Mf/H-f/VTt 

X- h 

PG/EL : PGMEA 7 0 % £ «Jfc=^vl' 3 0%<D& 
~30 TBA: hyy^T^y 

TEA: hyx^y-/>r^ 

TMMEA: h!/*;* h3rf* h^rv'xf/U/^ > 
TMEMEA : hy^^ h^rv'xh^ h^i/xf/U 

TAEA:hy*2, 2', 2"- (Tir h*>0 ^ 

[0 114] 
[^11 



40 



50 
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61 62 





(Mas?) 


(£530 


£Jff«l3l&l 


(as#> 


cafisn 


<3£ 

(mJ/cm 2 ) 


Iff ftlS 
( jim) 


J81* 


1 


Polymer 1 
(80) 


PAG 1 
(1) 




TBA 
C0.10) 


PGMEA 
(480) 


45 


0.15 




2 


Polymer 1 
(80) 


PAG 2 
(1) 




TBA 

(0.10) 


PGMEA 
(480) 


5.2 


— 




3 


Polymer 1 
(80) 


PAG 3 
(1) 




TBA 
(0.10) 


PGMEA 
(480) 


5.6 


015 


*m 


4 


Polymer 1 
(80) 


PAG 4 

CI) 




TBA 
(0.10) 


PGMEA 
(480) 


48 






5 


Polymer 1 
(80) 


PAG 5 
(1) 




TBA 

(0.10) 


PGMEA 
(480) 


a5 


0.15 




6 


Polymer 1 
(80) 


PAG 6 

(1) 




TBA 

(0.10) 


PGMEA 
(480) 


5.0 






7 


Polymer 1 
(80) 


PAG 7 
(1) 




TBA 

(0.10) 


PGMEA 
(480) 


5.2 


0.15 




8 


Polymer 1 
(80) 


PAG 1 

CD 




TBA 

(0.10) 


CyHO 
(560) 


4.6 


0.15 




9 


Polymer 2 
(80) 


PAG 5 
(1) 




TBA 

(0.10) 


CyHO 
(560) 


48 






10 


Polymer 3 
(80) 


PAG 5 
(1) 




TBA 

(0.10) 


CyHO 
(560) 


43 


0.15 




11 


Polymer 4 
(80) 


PAG 5 
(1) 




TBA 

(0.10) 


CyHO 
(560) 


48 






12 


Polymer 5 
(80) 


PAG 5 

CD 




TBA 

(0.10) 


CyHO 
(560) 


5.2 


0.15 




13 


Polymer 6 
(80) 


PAG S 

CD 




TBA 

(0.10) 


CyHO 
(560) 


5.5 






14 


Polymer 7 
(80) 


PAG 5 

(D 




TBA 
(0.10) 


CyHO 
(560) 


4.G 


0.15 




15 


Polymer 8 
(80) 


PAG 5 
CD 




TBA 

(0.10) 


CyHO 
(560) 


48 






16 


Polymer 9 
(80) 


PAG 5 
CD 




TBA 

! (o.i<fi 


CyHO 
(560) 


5.5 






17 


Polymer 6 
(80) 


PAG 6 

(D 




TBA 

(0.10) 


CyHO 
(560) 


5.5 






18 


Polymer 6 
(80) 


PAG 6 

CD 




TEA 

(0.10) 


CyHO 
(560) 


5.8 


0.15 


&m 


19 


Polymer 6 
(80) 


PAG 6 
CD 




TMMEA 

(0.10) 


CyHO 
(560) 


48 


0.15 




20 


Polymer 6 
(80) 


PAG 6 

CD 




TMEMEA 

(0.10) 


CyHO 
(560) 


40 


015 




21 


Polymer G 
(80) 


PAG 6 

CD 




TAEA 
(0.10) 


CyHO 
(560) 


44 


0.14 





[0115] [^2] 



40 
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63 



64 



® 





mat 


(aaso 


jswsibdsi 

(S53J) 


(assn 


(£23® 


&& 

(mJ/cm 2 ) 


Iff ft & 

( Mm) 


mtK 


22 


Polymer 6 
(64) 


PAQ 5 

(1) 


DRR1 

(16) 


TEA 

(0.10) 


PQ/EL 
(480) 


50 • 






23 


Polymer 6 
(64) 


PAG 5 
(1) 


0RR2 
(16) 


TEA 

(0.10) 


PG/EL 
(480) 


4.8 






24 


Polymer 6 
(64) 


PAG 5 
(1) 


0RR3 

(16) 


TEA 

(0.10) 


PG/EL 
(480) 


4.6 






25 


Polymer 6 
(64) 


PAG 5 
(1) 


0RR4 
(16) 


TEA 
0X10) 


PQ/EL 
(480) 


4.8 






26 


Polymer 7 
(80) 


PAG 5 
(1) 




TEA 

(0.10) 


CyHO 
(560) 


4.9 






27 


Polymer 7 
(64) 


PAG 5 
(1) 


DRR 1 

(16) 


TEA 

(0.10) 


CyHO 
(560) 


4.4 






28 


Polymer 7 
(64) 


PAG 5 
(1) 


DRR 2 

(16) 


TEA 

(0.10) 


CyHO 
(560) 


3.5 






29 


Polymer 7 
(64) 


PAG 5 
(1) 


DRR 3 

(16) 


TEA 

(0.10) 


CyHO 
(560) 


3.9 






30 


Polymer 7 
(64) 


PAG 5 
(1) 


DRR 4 

(16) 


TEA 

(0.10) 


CyHO 
(560) 


as 






31 


Polymer 4 
(80) 


PAG 5 
(1) 




TEA 

(0.10) 


CyHO 
(560) 


as 






32 


Polymer 4 
(80) 


PAG 5 

(1) 


ACC 1 

(2) 


TEA 
(0.10) 


CyHO 
(560) 


a2 






33 


Polymer 4 
(80) 


PAQ 5 

(1) 


ACC 2 

(2) 


TEA 

(0.10) 


CyHO 
(560) 


ao 


- 


- 


34 


Polymer 8 
(80) 


PAG 5 
(1) 




TEA 

(0.10) 


PGMEA 
(480) 


5.3 






35 


Polymer 8 
(80) 


PAG 5 

CD 


ACC 1 

(2) 


TEA 

(0.10) 


PGMEA 
(480) 


5.0 


- 


- 


36 


Polymer 8 
(80) 


PAG 5 
(1) 


ACC 2 
(2) 


TEA 

(0.10) 


PGMEA 
(480) 


4.9 






37 


Polymer 3 

(40) 
Polymer 5 

(40) 


PAG 5 
(1) 




TEA 

(0.10) 


PG/EL 
(480) 


4.8 


- 


- 


38 


Polymer 3 

(40) 
Polymer 5 

(40) 


PAG 6 
(1) 




TEA 
(0.1 00 


PG/EL 
(480) 


4.9 


- 


- 


39 


Polymer 5 

(40) 
Polymer 7 

(40) 


PAG 5 

(1) 




TEA 

(0.10) 


CyHO 
(560) 


4.9 






40 


Polymer 5 

(40) 
Polymer 7 

(40) 


PAG 6 
(1) 




TEA 

(0.10) 


CyHO 
(560) 


a2 







[0 116] 



40 [^3] 
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it HOT 




C3SSD 


(a ft 3D 


(££30 


(SI??) 


(3S 
(mJ/cm*) 


( /xm) 




1 


Polymer 1 
(80) 


PAG 8 

(1) 




TBA 

(0.10) 


PGMEA 
(480) 


9.1 


0.18 

— 


7— /<- 


2 


Polymer 1 
(80) 


PAG 9 
(1) 




TBA 

(0.10) 


PGMEA 
(480) 


9.9 






3 


Polymer 1 
(80) 


PAG 10 

(1) 




TBA 
(0.10) 


PGMEA 
(480) 


9.0 


0.18 




4 


Polymer 1 
(80) 


PAG 11 

(1) 




TBA 

(0.10) 


PGMEA 
(480) 


9.4 






5 


Polymer 2 
(80) 


PAG 10 

(1) 




TBA 
(0.10) 


PGMEA 
(480) 


9.1 


0.18 




6 


Polymer 3 
(80) 


PAG 10 

(1) 




TBA 
(0.10) 


PGMEA 
(480) 


9.9 






7 


Polymer 4 
(80) 


PAG 10 
(1) 




TBA 

(0.10) 


PGMEA 
(480) 


9.0 


0.18 




8 


Polymer 5 
(80) 


PAG 10 

(1) 




TBA 

(0.10) 


PGMEA 
(480) 


9.4 






9 


Polymer G 
(80) 


PAG 10 
(1) 




TBA 

(0.10) 


PGME\ 
(480) 


9.3 






to 


Polymer 7 
(80) 


PAG 10 

(1) 




TBA 

(0.10) 


PGMEA 
(480) 


10.0 






11 


Polymer 8 
(80) 


PAG 10 

(1) 




TBA 
(0.10) 


PGMEA 
(480) 


10.3 






12 


Polymer 9 
(80) 


PAG 10 
CI) 




TBA 

(0.10) 


PGMEA 
(480) 


9.3 







[0117] Sl-3 <DU%z£ V , *J59!4> isi?* h& 

[0 118] .L12PAG5. 6Xtflt»£L 

4»]PAG5, 6. lt»i:ttPAG9^fn2l 



— X-f^U 10 0t-C9 0»ffl^Ut0. 5/x 
»*»Jf±2 5 0 nm^T> 4*Kf*2 0 0 nmOifc^lSJgc 



mi] 



o 



fH 
HQ 



i 

0.9 
0.8 
0. 7 
0. 6 
0.5 
0.4 
0.3 
0.2 
0.1 

































— 


» ■ * — 




















































_ 0 K. 


0 _ 




PAQ5 
















0 


0 














F, 


c 




- 




















PAG6 












r- 






0 0 














_ rtc -0-t JL f-O HH 
1 — . 'l ' I 1 


1 

_PAG 


1 1 

9 





























180 190 200 210 220 230 240 250 260 270 280 290 300 



(nm) 
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7oy h^—iy<D^ 



(51)Int.Cl. 7 

C0 8F 232/00 



C08K 
CO 8 L 
C09K 
GO 3 F 

HO 1 L 



5/00 
101/00 
3/00 
7/038 
7/039 
21/027 



6 0 1 
6 0 1 



// C07C 381/14 



F I 

C 0 8 F 232/00 
C 0 8 K 5/00 
C 0 8 L 101/00 
C 0 9 K 3/00 
G 0 3 F 7/038 
7/039 
C07C 381/14 
HO 1 L 21/30 



K 

6 0 1 
6 0 1 

5 0 2R 



(72)3§w* mm w 



F $ — J* (#%) 2H025 AA01 AA02 AB16 AC03 AD01 
AD03 BEOO BE07 BE10 BF02 
BF11 BGOO CB43 CC03 CC20 
FA17 

4H006 AA03 AB80 AB81 TA02 TB04 
TB74 TC11 TC31 

4J002 BGOll BH021 BK001 CE001 
EV216 FD206 GP03 HA05 

4J100 AK32P AL08P AL08Q AL08R 
AL08S AR11Q AR11R BA11P 
BA11Q BA16Q BA16R BA20Q 
BC03P BC03Q BC03R BC07Q 
BC07S BC53P BC53Q BC55Q 
CA04 CA05 CA06 DA01 JA38 



